Proton decoupled Carbon-13 nuclear magnetic resonance ( 13 C-NMR) data were acquired on a Bruker Avance 400 (100.62 MHz). Chemical shifts are reported in delta () units, in parts per million (ppm) relative to the undeuterated solvent residual signal.
Fermentation and Isolation of Lantibiotics
LabA2 (6a) and LabA1 (24a) were isolated from Actinomadura namibiensis according to procedures described previously. [1] Nisin (25) was purchased from Molekula (Taufkirchen, Germany).
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Desulphurisation of Lantibiotics
The procedure for desulphurisation was adapted from a protocol by Kawulka et al. (2004) : [2] In brief, NaBH 4 (1.25 mg) was added to a suspension of LabA2 (6a, 0.5 mg) and NiCl 2 (2.37 mg) in MeOH (0.65 mL) and H 2 O (dest., 0.318 mL) in a Reacti-Vial, which was then immediately sealed. The reaction was heated to 50 °C for 3 h. The extent of desulphurisation was monitored by LC-MS on an Exactive Orbitrap mass spectrometer (Thermo Fisher Scientific, Bremen, Germany) coupled to an Agilent 1200 HPLC system (Agilent, Waldbronn, Germany). Therefore, a 100 µL aliquot was removed after 3 hours, acidified by adding 30 µL of TFA and spun for 1 min in a centrifuge. Additional aliquots of NaBH 4 and NiCl 2 were added portionwise to bring the reaction to completion. The reaction mixture was concentrated after 24 h in a Speedvac (Genevac EZ-2 MK2, Ipswich, United Kingdom) and freeze-dried. For desalting, solid phase extraction on a 1 g C8 column (Macherey & Nagel, Düren, Germany), was used. The column was conditioned with MeOH (1 column volume) and H 2 O (1 column volume). Sample was resuspended in H 2 O and applied to the column. The column was washed with H 2 O (1 column volume), aqueous EDTA (50 mM) (1 column volume) , and H 2 O (1 column volume). Desulphurised LabA2 (6b) was eluted with MeOH (2 column volumes). The fractions were collected and freeze-dried.
LabA1 (24a, 0.5 mg) was desulphurised and purified in the same way as described above.
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Total hydrolysis, derivatisation and GC/MS investigations
Total hydrolyses of LabA2 (6a, 0.5 mg) and desulpho-LabA2 (6b, 0.5 mg), respectively, were performed at 110 °C in aqueous 6 M hydrochloric acid solution (200 µl) (Sigma Aldrich, grade "for amino acid analysis") under vacuum for 24 h in glass-ampoules. After 24 h, the hydrochloric acid was removed in a gentle stream of nitrogen.
For GC/MS analysis hydrolysates were transformed into their N-trifluoroacetyl/ethyl ester derivatives: To dry hydrolysate a total volume of 200 µl of 2M ethanolic HCl-solution, generated from acetylchloride in abs.
ethanol (1:4, v:v) in a Reacti-Vial was added. The samples were heated for 30 min at 110 °C and reagents were removed at 110 °C in a gentle stream of nitrogen. Acetylation was performed by adding 100 µL dichloromethane and 50 µL trifluoroacetic anhydride (TFAA) to the samples. The mixtures were heated again for 10 min at 110 °C. Excess of reagent was removed at ambient temperature in a stream of nitrogen. Resulting residues were dissolved in 50 µL anhydrous toluene and portions of 2 µL were subjected to GC/MS (5975C, Agilent Technologies) using the parameters given in Table   S1 .
LabA1 (24a, 0.5 mg) desulpho-LabA1 (24b, 0.5 mg) and Nisin (25, 0.5 mg) were treated in the same way.
Amino acid standard α-methyl-2,4-diaminoglutaric acid (Dmg, +/-22a/b) was synthesised according to procedures outlined in chapter 4. GC-MS derivatisation was done as described above.
Amino acids were identified by prominent mass spectral fragments in positive chemical ionisation-(PCI)-mode compiled in Table S2 . Peaks marked with (*) could not be assigned.
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Figure S9: PCI mass spectra of N-trifluoracetyl/ethylesters of (A) Lab (8, R t = 36.3 min) and (B) Dmg (10, R t = 20.9 min) detected in hydrolysates before and after desulphurisation of LabA1 (24a/b).
Figure S11: Characteristic fragment ions series for N-trifluoroacetyl/ethylesters of the amino acid Lab (8).
Figure S12 Compounds were visualised by UV-light at = 254 nm and/or by dipping the plates in potassium permanganate-, ninhydrin-, or 2,6-dichlorophenolindophenol-solution followed by heating.
Staining solutions:
Permanganate reagent:
3 g KMnO 4 , 20 g K 2 CO 3 , 300 ml H 2 O, 5 ml 5 % NaOH-solution Ninhydrine-reagent:
0.3 g ninhydrine, 100 ml n-BuOH 2,6-Dichlorophenolindophenol-reagent:
0.38 g 2,6-dichlorophenolindolphenol (Na-salt), 480 ml EtOH Chiral HPLC-analyses were performed on a Merck-Hitachi LaChrom system with a CHIRALPAK OD-H column using n-PrOH and n-hexane as eluents (flow rate 1 ml/min).
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Cbz-L-Alanine (12)
CbzHN OH O L-Alanine 11 (7 g, 78.57 mmol) was dissolved in saturated NaHCO 3 -solution (320 ml) benzylchloroformate (16.8 ml, 117.7 mmol) was added. The reaction mixture was stirred at room temperature. After 16 h the mixture was washed with diethylether (3x250 ml). The aquatic layer was acidulated with aqueous 5% HCl und extracted with EtOAc (5x250 ml). 
rac-Cbz--Allyl-Alanine (14)
CbzHN OH O Diisopropylamine (3.5 ml, 25 mmol) was dissolved in THF (23 ml) and n-butyllithium-solution (1.6 M, 15.7 ml) was added at -30 °C, to prepare a solution of LDA. The mixture was stirred at this temperature for 1 h, then the temperature was decreased to -78°C. Cbz-L-Ala-OAll 13 (3 g, 11.4 mmol) dissolved in THF (17 ml) was added, followed by ZnCl 2 (1.8 g, 13.2 mmol) in THF (17 ml). The mixture was stirred for 4 h at -78°C and then allowed to warm up to room temperature for 12 h. Then the mixture was diluted with EtOAc (100 ml) and washed with aqueous 5% HCl. The organic layer was dried und concentrated. The crude product was purified by column chromatography (Hexane -EtOAc; 2:1) to give an oil (2.5 g, yield 86% 27.77, 39.22, 40.53, 58.37, 59.51, 66.37, 66.83, 66.91, 68.77, 69.40, 82.32, 82.39, 128.02, 128.07, 128.10, 128.50, 136.57, 154.68, 173.19, 173.70 Rf 0 Diol 16 (1 eq.) was dissolved in DMF (6.25 ml/mmol), tert-butyldimethylsilylchloride (1.05 eq.) and imidazole (1.1 eq) were added.
The mixture was stirred for 4 h. The reaction was quenched by addition of water and the mixture was diluted with EtOAc (45 ml/mmol). The organic layer was washed with brine (4x), dried and concentrated. The crude product was purified and the corresponding diastereomers +/-17a and +/-17b were separated by column chromatography (hexane-EtOAc, 9:1). -5.38, 18.23, 23.66, 25.84, 27.75, 39.17, 58.36, 66.07, 67.02, 68.40, 81.79, 86.60, 127.84, 127.42, 136.77, 154.53, 172.52 Rf 0 -5.38, 18.27, 24.73. 25.85, 27.88, 40.68, 59.66, 66.25, 67.28, 69.30, 81.71, 86.60, 127.91, 128.07, 128.42, 136.81, 155.52, 172.96 Rf 0 TBDMS-ether 17 (1 eq.) was dissolved in dry THF (10 ml/mmol), PPh 3 (2.5 eq.) was added. The mixture was cooled down and DEAD (7.5 eq.) and DPPA (2.5 eq.) were slowly added at -78 °C. The reaction mixture was stirred at -78 °C for 12 h, then the solvent was removed. The crude product was purified by column chromatography (hexane: EtOAc; 14:1). -5.54, 18.20, 24.28, 25.76, 27.81, 36.83, 56.51, 59.14, 60.62, 66.42, 66.95, 82.32, 128.02, 128.05, 128.46, 136.59, 154.92, 172.58 Rf 0. -5.54, 18.20, 24.40, 25.78, 27.65, 36.63, 58.31, 60.28, 66.27, 82.66, 127.86, 128.05, 128.51, 136.61, 154.30, 172.61 Rf 0 60, 27.78, 36.47, 58.98, 61.13, 65.49, 66.56, 82.80, 128.10, 128.49, 136.45, 154.89, 172.63 Rf 0. A solution of the azidoalcohol 19 (1 eq.) in acetone (5 ml/mmol) was treated with 5% NaHCO 3 (2.5 ml/mmol) and KBr (0.1 eq.). At 0°C TEMPO (1.1 eq.) was added to this mixture followed by NaOCl (2.5 ml/mmol). The mixture was stirred at 0 °C. After 1 h the reaction was quenched by addition of 5% HCl and the mixture was extracted with EtOAc (3x). The organic layer was dried and then the solvent was removed to yield the desired acid. 67, 27.31, 36.85, 57.76, 58.11, 65.14, 80.36, 127.73, 127.78, 128.29, 154.83, 171.75, 172.06 89, 27.41, 36.36, 57.67, 57.94, 65.23, 80.70, 127.79, 127.86, 128.36, 154.89, 171.93, 172.26 The azidoacid 20 (1 eq.) was dissolved in TFA (7.7 ml/mmol) and triethylsilane (5 eq) was added. After 5 h the TFA was removed in vacuum.
(2S,4R)/ (2R,4S)-Cbz-2-Amino-tert-buty-5-tert-butylsilylether-4-hydroxy-
2-methyl-pentanoate (+/-17a)
(2S,4S)/ (2R,4R)-
The residue was dissolved in EtOAc (30 ml /mmol) and extracted with K 2 CO 3 -Solution (3x). The aquatic layer was acidulated and extracted with EtOAc (4x). The organic layer was dried and the solvent was removed to give the desired diacid. 89, 36.42, 57.12, 57.15, 65.19, 127.59, 127.77, 128.32, 136.96, 154.88, 171.79, 174 
Structures of LabA1 and Nisin
Figure S13: Structures of LabA1 (24a), desulpho-LabA1 (24b) and Nisin (25).
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